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This Invention relates to blankets or pads formed 
of mineral wool fibers end, more particularly, to a 
novel method of forming such pads or blankets in- 
volving dispersion of the fibers in an oil and water 
emulsion containing a cation active agent. The 
minerals commonly employed for the manufacture of 
mineral wool are natural "wool rock M (Calcareous 
shale or argil aoeous limestone), common shale, 
and combinations of calcareous and siliceous mate- 
rials, such as metallurgical furnace slag. All such 
materials have a fusion point In the range of 1500- 
2500F. Where the raw materia) has a fusion temper- 
ature in the higher portion of this range, it is cus- 
tomary to add varying amounts of a fluxing material, 
such as limestone, dolomite, fluorspar, or feldspar, 
to lower the fusion point of the mixture to the desired 
value. 

One of the principal uses of mineral wool of the 
character described is for heat insulation* The 
upper use temperature limit for such material is 
determined by the temperature at which recrystallza- 
tion occurs therein to an extent that embrittlement 
and loss or strength in the fibers result. . At this 
temperature, known as the "devitrification- temper- 
ature, the material changes from a glasay to a 
crystalline structure, Tests of the best known com- 
mercial brands of mineral wool have shown none In 
satisfactory condition after a twenty- four hour 
exposure at 1350P due to excessive re crystallization 
at that temperature. The manufacturers' recommended 
upper use temperature limits for these mineral wools 
are therefore in the range of 900-1200 P. 

The mineral wool is formed by melting the starting 
material which may be initially in the form of pieces 
of grog or clinker made from calcining the raw mate* 
rial tc eliminate the water. The molten material is 
withdrawn from the furnace as a stream or a series 
of droplets and subjected to a high veil city Jet of 
air or steam which blows the droplets into fibers* 

As disclosed in u. S. patent no. 2,467,889, a 
mineral wool having an upper use temperature limit 
in the range of 1500-2300 F can be formed by using 
kaolin as a starting material. Kaolins have a fusion 
point of about 3245 F and one Georgia Kaolin, for 
example, has a chemical analysis of approximately 
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13.71 



While the invention is broadly applicable to pads or 
blankets formed of any mineral or glass wool, the 
description will, by way of referring to a specific 
exemplification, have particular references to mineral 
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wool formed from kaolin, or "kaolin wool 0 • 

Pads or blank eU of mineral wool ore formed by 

compressing a fluffy mass of mineral wool fibers 
to a desired thickness. Such compression may be 

5 effected, for example, by feeding the fluffy mass 
between squeeze rollB, by compressing the fluffy 
roajn between two conveyors, by clamping the fluff* 
mass between two plates, by rolling a mandrel over 
the fluffy mass, or by other known techniques. 

10 However, one difficulty encountered in this com- 
pressing the fibers it due to the braahness of the 
fibers, which characteristic results in resistance or 
the fibers to movement over each other d"»irtg the 
compression. .By "braahness" as used herein, is 

15 meant a characteristic rough "feel" of the fibers, 
which may possibly be accompanied by some inherent 
brlttleness. 

A pad or blanket can also be formed from loose 
organic fibers by felting the fibers. In this case, the 

20 fibers are dispersed In water or other liquid and run 
into a tank above a perforated plate or screen, ab 
the water is drained off a well, knit pad Is formed 
by the randomly disposed and interknit fibers re- 
maining on the screen. As most inorganic mineral 

25 and glass wool fibers, including kaolin wool, are 
wetted by water, the felting process of forming pads 
or blankets has not been readily applicable to the 
formation of pads or blankets from long inorganic 
fibers. When mineral wool fibers are dispersed in 

30 water, they ball together, probably due to the sur- 
face tension of the water drawing the fibers toward 
each other. As proper felting requires that the fibers 
remain separated at random relative orientations, 
this balling of the fibers Inhibits dispersion and the 

35 resulting pad is not uniform in thickness and 
density. 

In accordance v "h the present invention, it has ' 
been four*; ;hat a compact well- bonded, blanket or 
pad exhibiting good coherence and strength, can be 

40 readily, easily, and economically formed by first 
coating* the fibers with a lubricant, then compacting 
the fibers to form a pad, then, while the fibers are 
stUl held in compacted relation, applying heat to 
drive off the coating, and then releasing the cou> 

45 parting pressure from the fibers. A preferred coating 
for the fibers is an oil- water emulsion containing a 
very small percentage of an agent which, in solution 
in the oil, coats the fibers preferentially to water. 
In forming the pad by felting, the fibers are coated 

so with the lubricant before the felting step. After the 
felting has been effected by screening off the water, 
a well interlocked fibrous pad or blanket remains. 
The pad or blanket is then dried, after which it is 
relatively highly heated to bum off the agent and 

55 any of the remaining fractions of the oil. 

In both modes of pad fonnationi the compacted 
fibers, with the lubricant coating removed, remain 
interlocked due to their braahness and increased 
curliness resulting from relaxation of strains incurred 
during formation of the libers, thus providing a well* 
bonded, very strong, and easily handled pad ox 
blanket of Inorganic glass or mineral woolfibers. 

The invention treatment Is applicable to any 
inorganic fibrous material and with any method of 

85 applying the emulsion, as by spraying, painting, 
dipping, etc. However, it is more particularly 
effective with slllce us fibers. 

The preferential coating agent is of the general 
class known as cation-active agents. Examples of 

™ such agents are the fatty acid amine salts, wherein 



the amine end of the molecules adhere to the 
siliceous fibers and the other ends of the molecules 
are hydrocarbons pointing away from the fibers and 
acting both as lubricants and water* repellents* Some 
of* the silloones are equally effective but more ex- 5 
pensive than the fatty acid amine salts* 

The term "cation- active agent" designates one of 
three 'groups of surface* active agents consisting of 
a long hydrocarbon chain wd a hydrophllio group m 
In the same molecule, these tfcras groups being ( l) . iU 
anion* active agents, (2) cation* active agents, and (3) 
non-lonlo surface* active agents. In a cation- active 
agent* the hydrophlllo group Is electro- valent and 
the hydrocarbon group Is part of the positive com- 
ponent when the compound Ionizes. As cation- active 15 
agents are positive, they are readily attracted to 
and held negatively charged surfaces. 

The H fatty amines", which are Cation* active agents, 
are substituted ammonias derived from fatty acids by 
conversion of the acids to nitrtles followed by 20 
catalytic hydrogenatlon of the nitrttes to amines* . 
Chemically, they are normal aliphatic amines whose 
alkyl groups contain 8 to 23 carbon atoms arranged 
as a normal or unbranched carbon chalm. 

Two examples of fatty amines found particularly 25 
useful in the present invention are those known 
commercially as "Ansae HTD" and "Argued S*2C\ 
The first is a primary aliphatic amine acetate de- 
rived from hydrogenated tallow fatty acids, and the 
second Is a Quaternary ammonium chloride which is 30 
a 50% active mixture of soya trimethyl ammonium 
chloride and coconut dimethyl ammonium chloride. . 

In practicing the invention, the cation-active 
agent, such as a fatty amine, is dissolved in any 
inexpensive petroleum, such as kerosene or #3 fuel 35 
oil for example, in the ratio of five (S) parts of oil 
to one (1) part of cation- active agent. When the 
solution of oil end cation-active agent is mixed with 
water, there is formed a milky white, very persistent 
emulsion. For the purposes of the invention, it has 40 
been found that the concentration of the cation- active 
agent in the emulsion can be as little as 0.001% or 
ten ( ID) parts of cation- active agent In a million 
b.a(ts.Qjf water. 

The fibers coated with this emulsion are suitably 45 
compacted In any desired manner and, while held 
compacted, dried and heated to MOOT to burn out 
the lubricant and the cation-active agent. When the 
pressure is released, the fibers will no longer 
relatively slide on each other so that the pad or 50 
blanket remains substantially in its compressed 
condition. 

While specific materials and procedures have 
been mentioned by way of Illustrative examples, the 
basic principle of the Invention is that If Inorganic 55 
wool fibers are thoroughly and completely water- 
proofed and lubricated in any manner, and then 
placed in water, they will disperse. This dispersion 
prevents matting and tangling of the fibers so that 
they can be smoothly distributed to form mats, pads 60 
or blankets, or can be pumped as a slurry. The 
lubrication of the fibers permits their ready com- 
paction under pressure to form pads which, if held 
compressed while the lubricant is burned out, will 
retain substantially their compacted shape to the 65 
friction al and physical interlocking of the fibers. 

While specific embodiments of the invention have 
been shown and described in detail to illustrate the 
application f the invention principles, it will be 
understood that the Invention may be embodied 70 
otherwise without departing from such principles. 

The embodiments of the invention In which an 
exclusive property or privilege is claimed are 
defined as follows: 

U The method of forming a pad consisting of 75 



Inorganic wool fibers which comprises completely 
coating each individual fiber with an o IV water 
emulsion containing, in solution, a waterproofing 
agent coating the fibers preferentially to water, 
compacting the fibers; while the fibers ate com- 
pacted, heating the fibers to a temperature of the 
order of 1000 F to burn out the oil and agent there* 
from; and thereafter releasing the compacting pres- 
sure from the. fibers. 

2. The method of forming a r*d consisting of 
Inorganic wool fibers which comprises coating the 
fibers with a lubricant; compacting the coated 
fibers; while the fibers are compacted, heating the 
fibers to a temperature of the order of 10t)0 F to 
burn out the lubricant therefrom; and thereafter re- 
leasing the compacting pressure from the fibers. , 

3. A method as claimed in claim 1 in which said 
agent is a cation- active agent, 

4. A method as claimed in claim i in which Bald 
agent is a fatty amine salt, 

5. A method as claimed in claim 1 in which said 
agent is in the ratio of five parts of oil to one part 
of the agent, 

6. A method as claimed in claim l in which said 
agent is in the ratio of one million parts of solution 
to not less than about ten parts of the agent. 

7. A method as claimed in claim 1 in which said 
agent is a cation- active agent in the ratio of five 
parts of oil to one part of the agent. . 

8. A method as claimed In claim 1 in which said 
agent is a cation-active agent in the ratio of one 
million parts of solution to not less than about ten 
parts of the agent, 

0. A method as claimed In claim 1 in which said 
agent is a fatty amine salt in the ratio of five parts 
of oil to one part of the salt. 

10. A method as claimed in claim 1 in which 
said agent is a fatty amine salt in the ratio of one 
million parts of solution to not less than about ten 
parts of the agent. 

XL The method of forming a pad consisting of 
kaolin wool fibers which comprises waterproofing 
and lubricating the fibers with an oil-water emulsion 
containing, in solution, a fatty amine salt in the 
ratio of five parts of oil to one part of the salt; 
compacting tnw fifcers; while the fibers are compacted, 
heating the fineta- to a- temperature of the order of 
1000 F to burn out the oil and agent therefroar;. sadi 
thereafter releasing the comp actio g presmeffoiiri 
the fibers. 

12. The method of lorming a pad consisting of 
kaolin wool fibers which comprises waterproofing 
and lubricating the fibers with a fatty amine salt in 
the ratio of five parts of oil to one part of the salt; 
placing the thus treated fibers in water to form a 
water dispersion of the fibers; screening off the 
water; compacting the fibers; drying the compacted 
fibers; while the fibers are compacted, heating the 
fibers to a temperature of the order of 1000 F to 
burn out the oil and agent therefrom; and there- 
after releasing the compacting pressure from the 
fibers. 

13. The method of forming a pad consisting of 
mineral wool fibers which comprises completely 
coating each individual fiber with an oil- water 
emulsion containing, in solution, a waterproofing 
agent coating the fibers preferentially to water; 
compacting the fibers; while the fibers are c*>- 
pacted, heating the fibers to a temperature of the 
order of 1000 P to bum out the c 11 and agent there- 
from; and thereafter releasing the compacting pres- 
sure from the fibers. ; 

14. The method of forming a pad consisting of 
kaolin wool fibers which comprises completely 
coating each Individual fiber with an oil-water 
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mder af 1000 F to bum out ttw oil anil •■•at 
sure from the fibers* 





